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1.0 

2.0 

SCOPE 

1.1 PURPOSE 

This document provides the user of the SESL Energy 

Compu2atfon System (SESL - EMU - ME;) with the procedure 

necessary t o  operate the system and detailed information 

concerning the actual computations which are being 

formed. 

1.2 CONTENT 

This document contains the steps necessary t o  

per- 

load 

the system tape, the options which are available t o  the 

user, the system description, and the computations being 

performed on a real-time basis.  

SYSTEM DESCRIPTION 

The SESL - EMU - MR is  a real-time data acquisition 
. .  and real-time computation system. Once the s t a r t  t e s t  

command has been received, the system inputs 32 channels 

of digit ized analog parameters every 20 milliseconds. 

One seconds worth of datais  accumulated pr ior  t o  performing 

any calculations. Once every second the local and test  

times are  updated on the display. Once every f i f teen  

seconds the two computed heart  ra tes ,  the energy values, 

and t o t a l  energies are updated on the display screen. 

Once each minute, the values fo r  minute heart  ra te  energy, 

oxygen energy, and LCG energy are output on the teletype 

t o  produce a permanent record for  the t e s t .  

The above comprises the basic sequence of events. A t  

any time the program responds to  a keyboard interrupt.  

The impact t ha t  t h i s  causes t o  the operation of the system 



2 .  

is described i n  Section 3.0. 

3.0 SYSTEM LOAD PROCEDURE 

1. Load the bootstrap loader (see Section 3.2 of Varian 

6202 Fmgraming Reference Manual) ad Binary Load/Dump 

Program (BLD) . 
2. Using BLD the AID I1 program is  loaded (See section 

3.3 Programing Reference Manual) . 
3. 

4. 

Using BLD the SESL - EMU - MR program is loaded. 

To set  the program in to  execution it is necessary t o  

clear a l l  the regis ters ,  enter 15000 (OCTAL) into P, 

depress System Reset and Run. 

3.1 SESL - EMU - MR NOMINAL TEST SEQUENCES 

1. Perform steps 1-4 as described i n  Section 2.0. 

4.0 

2. Enter CD command. Modify first l ine  of display and 

computational constants as described i n  Section 3.1. 

3. Execute S ta r t  T e s t  (ST) command. 

4. Execute R I  command t o  s t a r t  Heart Rate computations. 

5. Execute P I  command t o  s t a r t  energy computations. . 

6 .  Execute 01 command t o  s t a r t  Oxygen energy computations. 

7. Execute I T  command as required. 

USER OPTIONS 

Some 19 legal operation entr ies  are  recognized by the 

SESL - EMU - MR Program. These commands were established 

t o  provide maximum f l ex ib i l i t y  and ease of use of t h i s  

system. I t  is  the purpose of t h i s  section t o  l ist  a l l  of 

theses commands and de ta i l  what action is  taken by the pro- 

gram when one of these commands i s  recognized. 

these commands must be used with some caution. These 

Some of 
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commands are indicated w i t h  an a s t e r i s k  and the  user is 

urged t o  read Section 5.0 before entering one of  these commands. 

To enter a command the following sequence m u s t  be 

stric+,%r adheared to .  

the blue l i g h t  on the  keyboard is illuminated. 

F i T s t  it i s  r,er,essary t o  ve r i fy  t h a t  

If t h i s  

indicator  i s  not ON t h i s  means t h a t  the keyboard.is not enabled 

t o  accept input. 

is reading/writing i n t o  the display memory. 

conditions the l i g h t  blinks as accessing the dis3lay memory 

is done on a cyc l ic  bas i s .  Should the l i g h t  remain OFF f o r  

more than a second it is  necessary t o  ver i fy  t h a t  Display 

Controller is operating i n  the correct configuration. If 

the  CC - 30 u n i t  is  i n  the correct configuration, it i s  

recommended t h a t  the operator reload the SESL -EMU - MR tape 

and r e s t a r i  the t e s t .  

be ON the command sequence is i n i t i a t e d  by depressing the INT 

button which h a l t s  update of the display and rese ts  tKe cursor 

t o  the  upper l e f t  hand corner of the screen. 

enters  the command ( s t a r t i ng  from the r e se t  cursor positon) 

and depresses the  INT button. 

commands by blanking the command from the screen. 

This s i t ua t ion  ar ised whenever the computer 

Under normal 

When the blue l i g h t  is ver i f ied  t o  

The operator then 

The prograr acknoledges va l id  

Should the 

operator en ter  a command not contained i n  t h i s  l i s t  the program 

acknoledges the  i l l e g a l  entry by sending back two question 

marks. No other  act ion occurs. 

Occasionally contact bounce causes the  above sequence t o  

be al tered.  

expected response does not occur, the user  is  urged t o  t r y  a 

Should one of the commands not be accepted, o r  an 

couple of f ixes .  

the problem, do not en ter  the first in te r rupt .  

Repeat the sequence. If t h i s  does not solve 
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In a l l  cases, one of the above two methods have been succesful 

in getting the desired command accepted. 



COMMAND 

m 

TD 

MI 

*RI 

RT 

, *PI 

PT 

Teletype Enable. A l l  previous 
cleared from the various te le type buffers  and 
the teletype dr iver  i s  r e in i t i a l i zed .  

Teletype Disable. 
disabled. Any te le type output current ly  i n  
progress is  ha l ted  and no fur ther  output w i l l  
occur u n t i l  the system is r ehaded  o r  TE 
command i s  received. 

The te le type dr iver  i s  

End T e s t .  The program goes into an id le  mode. 
A l l  comput&tions a re  stopped, the clock in te r rupts  
are disabled and the  "READY" message is  put  onto 
the  screen. 

Heart R a t e  Computation I n i t i a t e .  The EKG program 
is started. Once each 1.5 seconds the  minute heart  
rate i s  displayed on the screen. After  t ' T e  f i r s t  
minute, t'ne average hear t  r a t e  i s  displayed, 

Heart Rate Computation Terminate. 
i s  disabled. The minute and average hear t  rates 
current ly  being displayed are  l e f t  on the screen, 
no fur ther  update of these two values w i l l  occur. 

The EKG program 

Energy Computation I n i t i a t e .  The energy computa- 
t i o n  program( s )  a re  s t a r t ed  provided t h i s  command 
is received i n  the proper sequence. 
two question marks a re  output to display screen, 
and no fur ther  act ion i s  taken. 

Otherwise ,  

k e r g y  Computation Terminate. The energy compu- 
t a t i o n  program i s  disabled. Energy values being 
displayed a t  the t i m e  the PT comand i s  received 
are not updated. 

Oxygen Computation I n i t i a t e .  The program which 
performs the 0 energy computations i s  enabled. 
Reference Section 5.2. 

Oxygen Computation Terminate. The 0 energy 

being displayed a t  the time the OT commznd 1-2 
recognized are  l e f t  on the screen and not 
updated . 

2 

computation program i s  disabled. O2 2 energy vslues 



COMMAND 

ST Start Test. The real-time clocks are enabled, 
the da ta  scan is  s t a r t ed ,  the  display is  output 
w i t h  only the  time being updated. The display 
is being driven a t  i ts maximum rate and it i s  
necessary t o  hold the  IN" button down contin- 
uously i n  order t o  get  program at tent ion.  If 
this command WG proceeded by an ET command 
the display as it exis ted a t  the time the ET 
command w a s  received is restored, but  only the 
time w i l l  be updated. 

Rs 

IT 

* I N  

f I Z  

CD 

*cu 

MEANING 

Restart. 
The display is  i n i t i a l i z e d  and zero is  inser ted  
for  a l l  quan i t i t i e s .  
in te r rupts  a re  disabled thus the date scan is  
halted.  
screen. A l l  computations are  hal ted.  

The command simulates a system load. 

The real-time clock 

The READY message i s  output t o  the 

Interval .  
copied onto one of the seventeen l ines  on the 
display screen, corresponding t o  one t o  
seventeen in te rva ls ,  and a l so  on the teletype. 
The number o f  in te rva ls  is modulo 18 with 
overlay of l i n e  1 occuring each eighteenth 
in te rva l .  Verification, the wraparound has 
occurred, can be made by conparing the 
in te rva l  1 t o  in te rva l  17 times. After the 
in t e rva l  energy has been hardcopied onto the 
te le type  two ex t r a  blank l ines  a re  output 
indicat ing the s t a r t  of a new in te rva l .  

Sweat Factor Command. Reference Section 5.3. 

The current minute energies a re  

Sweat Factor Command. Reference Section 5.3. 

Constant Display. 
f o r  the hear t  r a t e  computations and the LCG 
s u i t  leak r a t e  constant are  displayed f o r  
operator inspection. 
the screen u n t i l  a CU command i s  received. 

The curreiltly k e d  constants 

This + . sp lay  remains on 

Constant Update. 
t o  be displayed the operator may en ter  a new 
test subject  name and chamber designator. 
computational constants currently i n  use may 
be changed a t  t I3  gsers option. 
o r  not the constants are  recomputated everytime 
a CU command i s  recognized. 
making the changes i s  described i n  Section 3.1. 

After requesting the constafits 

The 

Whether chanded 

The procedure f o r  



. M I .  

M2 

BB 

Mads 1. 

Mads 2. 

Blanks. 
characters. 
blanks, 

This command selects mads-I f o r  data input. 

This comand selects mads-2 for date input. 

Two blP:2x are recognized as legal 
No action results upon recognition of 



4.1 PROCEDURE FOR CHANGING COMPUTATION CONSTANTS. 

4.1.1 Enter CD command t o  get the constants display. 

4-1.2 To change the display t i t l e  position the cursor beneath 
. .  chamber number and type i n  +,hz new chamber number 

test subject name. 

NOTE: This i s  best  accomplished using the cursor 

control button (-3 <-* f \c >, 
as depressing the space bar inser t  a blank a t  the 

current cursor position, per depression. 

blank be inserted by mistake it is  necessary t o  restore 

the blanked character. 

To change the constants the cursor (see note i n  2.0).  

Control buttons should be used. The cursor i s  placed 

Should a 

4.1.3 

beneath the first character t o  the r ight  of the a s t e r i sk .  

I t  is necessary t o  input a l l  characters between each 

_ -  r: p a i r  .of asterislis. For example, i f  a s u i t  leak ra te  . 

- of 6 is desired it is  necessary. t o  input 006.. No software 

protection is  provided other than a hardcopy of the value 

of the constants i n  use pr ior  t o  the update. 

4.194 It is  urged that  the user have a c lear  understanding of 

Section 5.1 before executing a CU command, 



. 5.1 METABOLIC RATE COMFUTATIONS FOR KEAXT RATE 

5.1.1 Inputs Required: 

-Ut SoI1iaces 

A/D Channel #19 via 
BIC 1, ADC Device #54 
MADS (1) or (2) 

AID Program via  
TTY (see common map 
for memory location) 

AID 
(see comon map for 
memory location) 

Display Keyboard 

Display Keyboaid 

Displey Keyboard 

Display Keyboard 

Display Keyboerd 

Display Keyboard 

Display Keyboard 

. Display Keyboard 

Descriptio2 

50 S.P.S. pulse 
r a t e  of astronaut 
f r o m  ECG preprocessor 

Slope of astronauts 
pulse vewus metabolic 
r a t e  (pretiently s e t  to 
*21.45 in f loat ing 
point) 

Y-Axis intercept of 
asfronauts pulse versus 
metabolic r a t e  (presently 
set to -1000. i n  floating 
point) 

Start t e s t  by i n i t i a l i z -  
ing progrem buffers, 
peripherals, e tc ,  

End test-terminate 
Program 

Start coquta t ion  for  
Heart Rate 

Stop computations for 
Heart Rate 

STU/HR program S ta r t  

Re-start whole system 
or t e s t  

BTv/hr Program Stop 

Start/Stop Metabolic 
Rate In tema7s  (Xo 
thru Xn on system B 
Display and tele3ype 
output 

Sgmbol Tuata Format 

HR 

As 

AB 

ST 

ET 

RI 

RT 

PI: . 

RS 

PT 

I T  

xxxx counts 

xx.xx 

xx 

xx 

xx 

xx 

xx 
xx 

xx 
xx 



Input Sources Description Synibol Data F o m t  

AID . Detailed Test Procedure DTP xxxx 
(alphaaumtric constants 
entered prior to test) 
NOTE: Presently act to 
DT81 thru PT17 

Display Keyboard Constants Displayed CD see AS & A3 
above and connected automatically 

Display Keyboard Constants updated and rn see As & AE 
converted automatically above 
for display as w e l l  as 
setting appropriate memory 
location 



5.102 Computations and Associated Outputs Required for Heart Rate 

5.1-2.1 Obtain a 15 see. count of pulses per computation sequence 
described on page 5 of ~~~6.4.1.1-2960-171, Revision A W I L  
#3 once the  "RI" command i s  inputte 
Upon obtaining f i r s t  15  sec, heart 
is given, a w l y  the following b l  ctors t o  eliminate any 
m i s e  fromthe ECG Preprosso? fo 
put at ion: 

H e a r t  Rate (B/MIN) 

Greater than or  equal to  i80 

140 t o  160 
120 t o  140 
100 t o  120 
90 t o  100 400 
80 tO, -go  420 
less than 80 440 

15 sec. heart  corn- 

300 milliseconds 
11 

320 11 

340 I t  

360 11 

380 I1 

160 t o  180 

11 

I t  

5.1.2.2 Upon obtaining a 15  sec, count of pulses, multiply it by 4 
t o  produce a 1 Minute Heart Rate and display it as follot.rs: 

M I N H R = I M x  - 
5.L2.3 The average heart  r a t e  i s  the next computation t o  be made 

following the computations of the f i r s t  four 1 minute heart 
ra tes  and then every sliding 15 seconds thereaaer .  

For example : 

1st 15 see. C o z n t  = 20 * 4 = 80 

3rd '' = 25 * 4 =loo 
(1 Minute Heart Rate.) 

11 11 1I 11 

I 1  11 11 

11 I f  ~ 11 

2nd = 21 * 4 = 84 'I 

4th l1 . = 22 * li + 88 

h 
lMinute HRi = 352 

1st Average Heart = 352 = .88. 

Displayed as 
AVG HR X X X  

4 

h C  theu Nth Average Heart cokguxed every 15 secs. as follows: 

2nd 
3rd 
4th 
5th 

= 84 
= 'loo 
= 88 

25*4 = 100 

NOTE: 1st 15 sec. removed frm 
previous cornput et i oil -- 

372 



Average Energy = -_. .r-- 
h 

where , 
€+ n 

= 1 min energy calculation 
= t o t a l  number of lminute  energy computation 

For example, 

93 372 2nd Average H e a r t  Rate = ~7 = 

Thus, Average Heart Rate s h a l l  be updated every 15 secs. using 
this sl iding technique provLded the RT 
is not inputted via the  d i s p i y  console. 

Once the "PI" command i s  in i t i a t ed  via the display console, 
tQe one (I) minute energy computations sha l l  be s tar ted and 
Xi Local Time displayed. 

command 

5.1.2.4 

This cornputation sha l l  be made 
8 s  f O l 1 O W S :  

I Minute Energy (BTU/HR) = AS(HR) + AB - 

where, AS = slope described under inputs required 
AB = Y-axis intercept described under inputs required 

HEI = Average Eeart computed a f t e r  1st minute and every 
f i f t een  seconds thereafter. 

If 1 minute heart  r a t e  energy i s  l e s s  than 0, a zero (0) sha l l  be 
displayed. 

If L d n u t e  hear t  r a t e  energy i s  greater i3an 4000, 9999 shall be 
displayed. I 

Once the 1 minute energy i s  computed, the avorage energy can 
be updated. (Display on CRT as: AVG XXX) 
This computation sha l l  be as follows: 

- 

5.1.2.5 

n 1 Minute Energy 
1 1000 . 
2 
3 

2000 
1000 

Average Energy Displayed 
1000 
1500 
4000/3 



5-1.2.6 Once %he "IT" interrupt cormand i s  in i t i a t ed  via display 
keyboard, the  average energy is displayed on CRT and teletype 
w5th associated loca l  time and Detailed Test Procedure. 

Example, 

*2 
RR DTP 

* Described i n  O2 &-id LCG metabolic r a t e  computation documents 

Everytime the "IT" cornman& i s  given a new interval  energy l i ne  
shall be displayed on the CRT and teletype. 
Note: 
1st interval  l i ne  and the tihole process continued for as many "IT" 
commands as inputted. After the command is given, average energyis  
re in i t ia l ized  f o r  the next interval. 

The 17th inf;erval shall then be inserted i n  place of the 

5.1.2.7 The f i n a l  energy computation made for  heart r a t e  sha l l  be the 
t o t a l  Energy which i s  computed and updated everytime a lminute  
Energy i s  computed and updated. 
The computation for  TOTAL EPJEEGY shall be as follows: 

1 Total Energy = ( 1 minute Energy * -- ) for whole t e s t .  

Toti1 Energy for  heart  ra te  sha l l  be displayed as follows: 



5.2. 

5.2.1 Inputs required: 

METABOLIC RATE COMPUTATIONS FOR O2 C O N ~ J S E D  

. Input Sources 

A/d Channel #34 via 
BIC (I), Device #54 
MADS (I) or MADS (2) 

A I D  (see map of 
comon for memory 
locatton) 

AID/Displ&$r Keyboard 
(see CD Command) 

620i Buffered 
I/O Controller 
Device #%O 

Display Keyboard 

Display Keyboard 

Display Keyboard 

Display Keyboard 

Display Keyboard 

Display Keyboard 

Display Keyboard 

AID 

02 subroutine 
' cons 'cant 

0 subsroutine 
&ns t a n t 
Display Keyboard 

Description 

PLSS Oxy. Bottle Pressure 
( 1s. P. s . ) 

Oxy. Resolution Factor i n  
f loat ing point (present 15; 
set t o  1.08m5) 
Suit leak rate 

Local Time (see page 9 
of FB-S-68-4041-U) 

Sta r t  Test 

End T e s t  

Hold I n i t i a t e  (Hold and 
stop o2 computations) 

Hold Terminate (i3egin O2 
computations with previous 
comps * ) 

BTU/HR Program S ta r t  

BTUfHE? Program Stop 

Start/S top Metabolic 
Rate Intervals 
(Xo thru X on System 
B display'kd teletype) 

Detailed Test Procedure 
(Alphanumeric cons tmts 
entered pr ior  t o  t e s t )  

TOSS out factor for  Fl 

for computation 

Re-start whole system 
or t e s t  

Symbol 

02 

AMAX 

SLR 

LOCAL 

ST 

ET 

OT 

01 

PI  

PT 

I T  

DTP 

ITQS 

PA 

RS 

Data Forma: 

XXXXXX 
(2 words dsec 

xxx 

See Figur2 6 
~~-~-68-434i 

xx 
xx 
xx 

xx 

M 

xx 
xx 

xxxx 

xx 
c xx 

xx 



Computations and Associateal. Outputs Required for  0 consumed. 2 5.2.2 

5.2.2.1 Once the P I  followed by the &I command i s  entered via the . 

keyboard, obtain the  PCM counts for  O2 bot t le  pressure from 

Channel 3 via BIC (1) , ADC Device #54. Also begin timer t o  

. keep track of each second of data. 

Cr i te r ia  for  determining an Oxygen energy computation shall 5.2.2.2 

be as follows: 

5.2.2.2.1 Aveiage first 10 O2 t o  obtain . 
0 

10 
(e+) Fo = 

C. 

where 0 = PMC 0 cour,ts 
2 i  2 

3.2.2.2.2 Screen the next 10 samples of O2 to obtain eliminating 1 
those samples from the computation tha t  w e  greater than 

the toss  out factor. 

io<., If Fo - Toss Out Factor - present 0 count: 2 
Less than or equal to zero, use i n  average Greater 

than zero, do not use i n  average. 

computations, a minuma of 2 valid 
- 

5.2.2.2.3 In order to make P 1 
samples must be obtained using the above condition within - 
10 secs. for P1i: as follows: 

- - 
p1 - N 

where, 

N = numbers of valid s q l e s  with the next 10 

consecutives seconds . 



? 

5.2.2.2.4 Upon obtaining an?. gl, c:ompute the difference between them 
0 - ’  

snd t e s t  to see i f  ti s i  greater than or  equal t o  P (Tolerance 

factor). If it is,  make the o computation. rf it is  not, 

disregard 

of data. 

2 f.- 
and recompute 5, i ising next 10 consecutive eicmds 1.. -L 

5.2.2.2.5 If the one minute (Delta ) energy r a t e  i s  greater than 4000 

BTCT/Hr, displayed for  Delta O2 Jbergy and not added t o  the 

average and t o t a l  0 energy cells.  2 

5.203 Calculate timz duration T i n  minutes once the conditions are 

sa t i s f ied  per pazagraph 5.2.2.2.4. - 
p0 = 250 = 0.167 Minutes 

Fl = 246 = 0.334 Minutes 

A T  = 0.334 - 0.167 = 0.167 bamtes 

5.2.4 If the above c r i t e r i a  are met, compute the 1 Mnute (Delta) 

Energy as follows: 

1 Minute Delta Energy = * OPms * 447. - SLR 
T 

where, n = count change; SIX = s u i t  leak r a t e  constant XXX 
.RES 
253 02RES = resolution computed by: AMAX = 02RES = - ; PhAX = 

L input cons tmt  

T = minutes 

253 = 8 b i t  PCM; 1023 = 12 bit FCM 

The 1 minute energy for 0 
on the CRT: 

AMAX presently set t o  1.08s 

sha l l  be displayed as follows 2 



5.205 The average energy shall be computed as follows: 

Average Energy =E-x&lute Delta ene2.gieS * (6O/AAt) 

where, A A t  = sum of f i r*  E. a t  this point i n  t i ne  for t h i s  

interval. 

Average O2 Energy shall be displayed as X X X X .  

Upon receiving the I T  command, the average energy shall be 5.2.6 

displayed on CRT and the teletype With asscciated local time 

and Detailed T e s t  Procedures. 

Example, 
b c a l  Time m OXY LCG . DTP 

x x : x x  INTOXXXX xxxx m H  REST XLXL: 1 1  1 1  
5e2.7 The Totdl Energy computation and display shall be made as follows: 

TOT = (1 minute energy3 * - A t  = XXlM 
60 

Actual Display = X X X X  



5 03 Netabolic Rate computations for Liquid Cooled Garment 

5.301 Inputs Required: 

Data For&; 
--__* 

.Input Sources Description . Symbol 

AID Channel &'Ha Delta Temp. of LCG- UlTT XMM 

dADs (1)/(2) 

A/D Channel #7 LCG Inlet Water Terap. ITWI: xxxx 

Bfc #1 ADC Device #54 

A/D channel #29 

Display Keyboard 

Display Keyboard 

Display Keyboard 

.. 

Display Keyboard 

Display Keyboard 

Display Keyboard 

Am 

- .  Am 
(see common map ?or 
memory location) 

AID 
(see map of common) 

AID 
(see map of common 

Sublimator 02 Temp. at Outlet IDEW 
to the Sui t  

Start test by initializing ST 

End test-terminate programs ET 

RE-start &ole system or test R s  

BTU/HOW program Start PI 

BTU/HOW propam stop FT 

Start/Stop Metabolic Rate IT 
Intervals (Xo thru Xn) 
on display and teletype 

Detailed t e s t  Procedure DTP 
(alphanumeric constants entered 
prior to test) 2Tote: Presently 
set to DTOl thru DT17 

Delta Temp. resolu-cion factor TRES 
(Deg F/coant) Note : Presently 
set t o  15/1023 in floating point. 

Resolution factor for Temp. of TDRS 
coolant a t  inlet to LCG. (Presently 
s e t  to 90/1023 in floating pt.) 

Resolution Factor for  sublirnator TDRS 
02 inlet Temp. (Presently set to 
90/1023 in floating p..) 

Slopes for W C  tables 1 thru 6 
(see map of comon for present 
settings 

A I  thru A6 

xxxx 

xx' 

xx 
xx 

xxxx 

xxxax 
(2 words) 

xxx)(xK 
(2 celis) 

X X X Y X X  
(2 cells) 

XXXXXX 
( 2  cells ea+) 



Input Sources ' Description Symbol Data Format 

Intercepts for LCG tables n31 tbru XMDWC 
1 thru 6 (see map'of comon 
for present settirgs) 'I 

Display Keyb9-d Sweat Factor I% = C ;  'IN = I TN or ' :x 
(InitiaUy set to 1) I& 

AID Spacesuit rediant heat gains ISUN 
(see map of common) or loses (Presently set t o  -100) 

IB6 (2 .words eirch 
As) 

AID 
(see common map) Flow rate of coolant thru IELG lzaxxx 

A D  Flow rate of gas thru s u i t  IFLS xxxlwc 

gaxment (Presently set to +240) 

(presently set to +48 or 
4.8 cfi) 

5.3.2 Computations and Associated Outputs Required for Liquid Cooled 
Garment 

Calculate 
liquid cooled gamnent once the 12 bit counts f r o m  the A/D 
converter have been averaged for every 15 consecutive second..; 
of data. (i.e., 

5.3.2.1 t h e  heat picked up by the coolant flowing through the 

15." 

*.!A* 

/j 15 

5-T- IDTTi 
15 

Average IDTT = 

Average ITWl = &&j- IWi 

3lcr 
Average IDEM = 2 ! " .  IDEW; 

1.5 

where, 
IDTTi = 1st thru 15th consecutive seconds of Delta Temp. of LCG. 

I W =  1st thru 15th consecutive seconds of inlet water temp. 

IDEwi =- 1st thru 15th consecntive seconds of subl. 02 at f - 2 . c t  
to the s u i t .  

Prior to using the above average in the LCG heat pick-up thru the 
suit'ke following conversions must be made :  



5.3.2.2 

5-3.2-3 

5.3.2.4 

Delta temp. i n  Engr. Units = IDTT * !IRES 

How the heat picked up tkxough the suit is computed as follows: 
I 

where, 
IQLC = heat picked up , 

A t  t h i s  point, i f  the Delta Temp, (DTT)  is greater than or 
equal t o  10 the following t o t a l  adjusted metabolic r a t e  (ISLC). 

ISIC = 1Q;rX: f 200 * ZE'AC + ISUN 

I f  the de l ta  temp. (IDTT) i s  less  than 10, obtain the metabolic 
r a t e  (IMRL) a t  Ge i n l e t -  coolant temp. 
follows : 

In l e t  water temp, i n  ~ngr. Units (ITWI) 

(a) If ITWI - 63 i s  Less than or equal 
IMRI as follows: 

IMRI = A.l * ITWI i- E31 

&ere, 

of the LCG at comfort as 

= ITWI *. ITRS 

t o  zero, compute 

Al 
pr'esently se t  to - -40.218. 

IB1 = intercept associated with table AQ.METT (curve 1) 
@esentlyse% t o  i-3133. 

=- slope asscciated with table labeled A€$ETT (curve 1) 

(b). If rrrJI -63 i s  greater than zero, compute I M R l  as follows: 

- .. m i  = A 6 * 1 m  + I B ~  

where, 
A 6  = slope (curve 1) 

136 = intercept (see 

Obtain the gas temp. 
Curve 2. 

ITGO = A 2 * I ; E . I R l +  

where, 

= presently set  to -31.48 

curve 1) = presently se t  t o  +3133. 

out of the suit (ITGO) based on I M R I  from 

IB2 

A2 = &ope (see curve 2). = presently se t  t o  -0.002667 
I B 2  = intercept (see curve 2) = 1,resently se t  to +89. 



5.3.2.5 Convert IDEN t o  enejnecring units: 

IflEw = IDEw*TDRs 

and then calculate the i r l e t  gas temp. t o  the su i t  (ITGI) 
from the subl. 02 outpet temp, and the heat load between 
the sublimator outlet and %e suit inlet .  
e.& t I -  

I T G I  = IDEW + 5.0/(0,3 * ELS) 

where, 
5,O = heat load constant 

where 3.85 i s  the 02 pressure i n  PSIa, 144 is the conversion 
from ft2 t o  in2, 60 is  conversion from minutes t o  hours, 
48.24 i s  the 02 gas constant i n  the If; 

temperature i n  "x. 

f t  and 510 i s  gas 
.,3lg-?i? 

5-3.2.6 Calculate the sensible heat .picked up by the oxygen stream 
through the suit. (IQSE) 

IQSE + DL3 * (ITGO I ITGI)*.3 

Calculate the t o t a l  l a ten t  load that must be removed from the 
body to maintain comfort a t  the input IDTT. (M) 

M = 

5.3.2.7 

( I Q , L C / O . ~ ~ ~ )  = 180 - IQSE - ISUX - IQLC 

where 
IQLC/0.859 + 180 i s  approximately equal t o  %he t o t a l  metabolic 
r a t e  a t  comfort. 

- .  

5.3.2.8 a. Calculate the metabolic r a t e  at  IDTT comfort (IQMT). 

IQMT = IQIC + IQ,SE + M + ISUN 

b. Obtain the lung l a t en t  heat r a t e  (IWL) from curve 3 based 
on IW, 

lQLL = A3 * I&MT + IB3 

where, 
A3 = slope (see curve 3)  = presently set  t o  +0.1013 
I133 = intercept (see cuwe 3) = presently set  te 0. 



5.3.2.9 Similarly obtain the skiiz diffusion (IQJlF) frm curve 4 
based on IW. 

a. If IQfC -2000, is less than or equal t o  zero compute 

IBpF = A 4 * 1 Q J E + I B 4  
8 

A4 = presently set  t o  -0.i0.38 
I B ~  = presentw se t  t o  +75. 

b, If IQ,MJ -2000 is greater than zero, set IWF =17. 
1 

5.3.2.10 Csiculate the sweat ra te  IQSR a t  IDTT comfort from the t o t a l  
latent load (IX), lung l a t en t  ( I W )  kid the skin diffision 
(IQPF) 

1- = 3X-IQDF-IQLL 

5.3.2.11 a, If I&! - IMR1 is less than or equal t o  zero, s e t  . 
ISTD = 1. 

b. If I&MT - lMR1i.s greater than zero, compute ISTD as 
follows : 

ISTD = (IMR1 + (IQMT - ZMRI) * ( I M  8 0.0235 + 0.590) 

-1QDF - IQLL - IQSE - IQLC - ISUN)/ I w .  

5.3.2.12 If- sweat factor (IE'AC!) i s  equal to zero, compute sweat r a t e  
a t  inlet coolent temp a t  comfort by: 

( a )  IQST = I&SR 

(b) If sweat factor i s  equal t o  a one, compute 

IQST = IQ,SR * ISTD * IFAC 

Compute the total ,  l a t en t  load a t  ITwf comfort (IQW) 

IQFN = IQST+ IQ,DF + IWL 

5.3.2.14 Finally, compute the t o t a l  metabolic rate adjusted (ISLC). 

5.3.2.13 

. ISLC = IQW + IQSE + IQLC + ISUN 

5.3.2.15 The del ta  energy for the LCG is computed and displayed evcAy 
coxecutive 15- second as f o l i o m  : 

A @  = 4 3 - 7  ISLcf tlisFlayed every 
CLI- 

/d 15 seconds as /I 2 XXXXQ H ' 



5.3.2.16 The average minute energy is&computed and displayed for LCG 
as follows: 
Average LCG energy = a s  

displayed every minute underha for LCG as follows: 

=I H 

5.3.2.17 The t c t a l  energy expended (TTLC) in BTCT's (displayed as 
xlaorgon bottom right hand corner of display) is 
caputed as follows: 

J 
= 7 TTxi f 

where , 
i = 1 , N  

N = t o t a l  number of one minute energys 

60 = conversion factor for BTU'S. 

* 

See attached example of system B displays. 
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